time scales of ϳ6 min, implying structure on scales of less than 10 km.
11. The uniform spacing of the sixteen 2001 spectra allows the diffuse component to be partially deconvolved so that each resultant spectrum more closely represents the diffuse scattering from a limited range of longitudes. There is no change in the amplitude or shape of the specular echoes. When estimating the diffuse cross section of the bright region, this process compensates for its limited extent in longitude. Its limited extent in latitude was compensated for by assuming that the surface south of the bright region has the same scattering properties as the trailing hemisphere. The deconvolution has the effect of symmetrizing the diffuse spectra, making the detection of a weak specular echo in the fits much easier. 12. R. D. Lorenz, S. E. Shandera, Geophys. Res. Lett. 28, 215 (2001). 13. C. Sagan, S. F. Dermott, Nature 300, 731 (1982). 14. W. R. Thompson, S. W. Squyres, Icarus 86, 336 (1990) . 15 . For smooth dielectric spheres, the (specular) radar cross section is a measure of the Fresnel reflectivity. This relation still holds to a close approximation for slightly roughened dielectric spheres that are smooth at the scale of the radar wavelength but have largescale slopes (20) . Because the Fresnel reflectivity ( 0 ) and the relative dielectric constant (ε) are related by 0 ϭ ͉͑ͱε -1)/(ͱε ϩ 1)͉ 2 , a good estimate of ε can be obtained from a measurement of the specular cross section. 16 . Fits of combined specular and diffuse scattering laws were made to the individual spectra. The diffuse law was of the form 0 () ϭ Acos n , where 0 () is the backscatter cross section per unit surface area at the incidence angle . The specular law used was Hagfors' formulation, 0 () ϭ 0 C/2 [cos 4 (2, 3) , respectively; receive abundant precipitation (2 to 11 m of water equivalent per year), with a large east-west gradient; and discharge ice and meltwater to the ocean on the west side and to lakes on the east side via rapidly flowing glaciers (4 ) . Few reliable mass balance data on the region exist, leaving considerable uncertainty in the estimation of its contribution to sea level rise (SLR) (5Ϫ9). The fronts of most of these glaciers have been retreating over the past half century or more, and discrete measurements of thickness change in the ablation area of a few glaciers indicate rapid thinning (8) . Yet the existing data have not been sufficient to get an accurate estimate of the total volume loss. Here we report an estimation of volume loss over the entire area of the icefields, based on a direct method.
In February 2000, NASA and the U.S. Department of Defense's National Imaging and Mapping Agency (NIMA) flew the Shuttle Radar Topography Mission (SRTM) to provide the first global topographic coverage of Earth between latitudes ϩ60 N and 57 S. The data were processed into continental maps, with global positioning system (GPS) control, 7-m vertical precision, and 90-m horizontal posting (10) , to provide the first comprehensive and systematic topographic coverage of Patagonia ( Fig. 1) . A comparison of SRTM data with GPS surface reference data on Tyndall (11) and Chico (12) Glaciers indicates local systematic vertical errors of -3 m and ϩ4.5 m, which is consistent with the 7-m vertical precision of SRTM and with negligible biases from the penetration of radar signals into snow and ice (13) .
Prior digital elevation models (DEMs) of NPI and SPI were assembled from maps compiled by the Instituto Geográfico Militar of Chile (IGMCh) and Argentina. Aerial photographs from March 1975 produced the first regular cartography by photogrammetric restitution, including analog analysis of the photographs and plotting of contour lines from stereo models in areas with adequate stereoscopic views. In May 1995, (14, 15) .
The thinning rates measured at low elevation during 1968/1975-2000 (Fig. 2) are several standard deviations larger than the uncertainty of measurement (16 ) . Thinning varies significantly with elevation. Above 1200 m, the signal falls within the measurement error, and a large fraction (75%) of the accumulation area is not covered by contour lines in the 1975 IGMCh topography. Glacier thinning is observed well above the equilibrium line altitude (ELA) of SPI glaciers (table S1) and at the ELA of NPI glaciers, however, suggesting that thinning affects most of the high plateau accumulation area.
Elevation changes measured at low elevations near the central flow line were fitted to a third-order polynomial as a function of elevation to extrapolate the results to higher elevations, imposing the boundary condition that thinning drops slowly to zero at the highest elevations, and eliminating measurements deviating by more than a few standard deviations from the local mean at low elevations. Model fitting is justified by the similarity in ice thinning with that observed in Alaska: an exponential decay of thinning with elevation and little thinning at high elevation (17 ) . Few field data are available in the accumulation area to quantify the uncertainty of our extrapolation, but existing data indicate thinning. Aniya (8) reports qualitative evidence for ice thinning of 0.5 to 1 m/year in the accumulation area of Soler and Arenales (NPI). Rivera (12) measured meter-scale ice thinning in the accumulation area of Chico (SPI), using differential GPS data. Meteorological data suggest that precipitation has changed little over NPI in the past four decades but may have decreased 5% on SPI (18) , which is equivalent to a thinning of 0.38 m/year of ice if we assume a mean accumulation rate of 7 m/year of water for SPI (4 of 900 kg/m 3 . This result agrees with earlier rough estimates (8, 9) .
The area-average thinning rate is 1.0 Ϯ 0.1 m/year (table S1), with 25% larger values on SPI than NPI (Fig. 2) , which is consistent with existing field data (8) . Thinning near the glacier snout ranges from 1 to 8 m/year on NPI, and -2 (Pío XI) to 18 m/year ( Jorge Montt) on SPI. Glaciers on the northern half of SPI thinned more rapidly than those on the southern half. Several large glaciers experienced massive thinning ( Jorge Montt, Greve, Amalia, Dickson, Upsala, and O'Higgins) and retreated several kilometers, which is comparable in magnitude to the rapid retreat of Columbia Glacier in Alaska (19) .
A similar analysis was applied on a limited area of SPI, where 1995 cartography was available to us, showing a larger noise level due to the shorter time separation (Fig. 2) (table S1) . We attribute this trend to the surging of the glacier in recent decades (20) , which displaced a large ice mass from upper elevations to lower elevations, resulting in thickening and frontal advance at low elevations and thinning in the accumulation area. Pío XI started retreating after 1997. Overall, the glacier is likely to have been thinning.
Ice thinning is largest on HPS12 (Ͼ28 m/year), which experienced a catastrophic retreat in the late 1990s. Many glaciers more than doubled their thinning rate in recent years (table S1). In situ measurements of elevation changes on Tyndall Glacier indicate an increase of the thinning rates in the late 1980s from 1.9 m/year for 1945 to 1975, to 3.3 m/year for 1985 to 2002 (11) . Ice thinning also increased on Upsala Glacier from 3.6 m/year near the front for 1968 to 1990, to 11 m/year for 1990 to 1993 (21, 22) . Conversely, O'Higgins Glacier, which showed the largest retreat (14 km) of all Patagonia glaciers in this century (23) , slowed its retreat in recent years (8) and thinned less rapidly (table S1), possibly because of shallower fjord depths at O'Higgins Lake, which resulted in increased flow drag and lower calving activity. Moreno Glacier is the only glacier experiencing little to no thinning ( Fig. 2 and table S1 ).
The primary cause for the thinning of Patagonia glaciers must be a negative mass balance caused by climate change. Long-term changes in temperature suggest a 0.4 to 1.4 C temperature increase in this century south of 46 S (24), with temperature increases being higher southward, which explains the higher thinning rates of SPI as compared to NPI (table S1). Over the past 40 years, temperature increased 0.5 C at 850 mb, which is near the ELA (18). A 0.3 C warming in 25 years would raise the ELA by 50 m, based on a lapse rate of 0.6 C/100 m. If we accept a steady-state mass balance change of 0.015/year for the ablation area (25) , an increase in melt of 50 ϫ 0.015 ϭ 0.75 m/year is calculated. Melt will further increase from topography feedback, as the glacier surface lowers with time, by 0.75 ϫ 25 ϫ 0.015 ϭ 0.28 m/year. Combining this 1 m/year thinning of the ablation area of SPI (4100 km 2 ) with a 0.38 m/year decrease in precipitation (18, 26, 27 ) over the accumulation area (8700 km 2 ) yields a negative mass balance of 0.6 m/year, which is half of the observed signal in 1975-2000. Climate forcing due to warmer and drier conditions is therefore not sufficient to explain the glacier thinning rates.
A large fraction of the NPI and SPI outlet glaciers are calving glaciers (28) , versus only a few in Alaska. Twice as many calve in fresh water as in tidewater (table S1). Calving glaciers are more sensitive to climate change than noncalving glaciers, and once pushed out of equilibrium by climate, they can undergo large aclimatic changes controlled mainly by their calving dynamics (29) . Climate warming and drier conditions alone cannot explain the areaaverage thinning rates of the major glaciers [Occidental (2.2 m/year), O'Higgins (1.5 m/year), and Jorge Montt (3.3 m/year)], which dominate the icefield mass budget (table S1). A substantial part of the thinning must be due to ice dynamics, which means excess creep (ice thinning from longitudinal stretching) and accelerated calving (ice loss to the ocean or lakes). Climate warming enhances meltwater production, which in turn increases basal lubrication and allows faster flow rates, as recently revealed on Soler Glacier (30) . As calving glaciers retreat from stabilizing morainal shoals or bed rises, calving accelerates and entrains the glaciers further into a recession (19, 23, 25) .
The Patagonia glaciers cover an area five times smaller than their Alaskan counterparts (90,000 km 2 ), yet they account for 9% of the SLR contribution from mountain glaciers (5) versus 30% in Alaska. The contribution of Patagonia to SLR is therefore disproportionately larger (by a factor of 1.5) than is indicated by its area. We attribute this enhanced vulnerability of Patagonia glaciers to climate change to their higher turnover rates and low ELAs, combined with the dominance of calving glaciers. The "sexually deceptive" orchid Chiloglottis trapeziformis attracts males of its pollinator species, the thynnine wasp Neozeleboria cryptoides, by emitting a unique volatile compound, 2-ethyl-5-propylcyclohexan-1,3-dione, which is also produced by female wasps as a male-attracting sex pheromone.
Despite the large number and wide variety of animal pollinated plants, as well as the crucial role of floral volatiles in pollinator attraction (1), little is known about the attractiveness of volatile compounds to specific pollinators (2, 3) . In most cases where pollinator-attracting substances have been identified, they proved to be mixtures of rather common compounds (4, 5) . In sexually deceptive orchids, in which the flowers mimic female insects, a combination of ethological and chemical investigations have shown that floral volatiles are responsible for the attraction of specific pollinators (6) (7) (8) (9) . In such cases, floral volatiles are a key trait for the reproductive isolation of sympatric species and play a major role in the evolutionary dynamics of sexually deceptive orchid lineages (10).
The Australian orchid genus Chiloglottis relies exclusively on sexual deception for pollination (7 ) . We investigated C. trapeziformis Fitzg. and its pollinator, the thynnine wasp Neozeleboria cryptoides (Smith) . To identify the specific compound(s) attracting males to flowers ( pollination) and to female wasps (mate finding), we analyzed labella extracts of the orchid and head extracts of female wasps (11) . Gas chromatography (GC) coupled with electroantennographic detection (GC-EAD) (11, 12) , using antennae of N. cryptoides males, revealed only one single component to be biologically active. This compound proved to be identical in orchids and wasps.
Elucidation of the structure of the target compound was based predominantly on GCmass spectroscopy (GC-MS), GC coupled with Fourier transform infrared (FT-IR) spectroscopy, and microreactions, as the samples contained too little material even for modern 1 School of Botany and Zoology, The Australian National University, Canberra ACT 0200, Australia. 2 Institute of Organic Chemistry, University of Hamburg, Martin-Luther-King Platz 6, D-20146 Hamburg, Germany. *Present address: Geobotanical Institute, ETH Zürch, Zollikerstrasse 107, CH-8008 Zürich, Switzerland. †To whom correspondence should be addressed. Email: francke@chemie.uni-hamburg.de 
